INTRODUCTION
Model driven procedures have been used for control of the linac, beam transport lines and storage rings at SLAC"2. These procedures, based upon computer models of the machine lattice, are used for on-line calculation of the strengths of beam line components which yield desired lattice parameter values. They are also used for routine operation of the machine and for diagnosing and correcting errors of various types, as well as for aiding physicists in the acquisition and presentation of data. Successful operational experience in the use of such procedures at the PEP3 and SPEAR4 storage rings has led to the decision that this method of operation will be used for control of all of the SLC subsystems: two-mile Linac, Arcs, Final Focus Region, Positron Return Line and the Damping Rings and their associated injection/extraction beam transport lines.
Many procedures have been developed and -used successfully for the commissioning and routine operation of the electron Damping Ring5. Some of these procedures have been used for controlling the injection transport system from Linac to Ring (LTR) and for the extraction transport system from Ring to Linac (RTL). The purpose of this paper is to describe the development of the on-line model driven control procedures and their implementation in the SLC computer control system6. The Application Driver contains programs which provide the interface between the user, the SLC control system, the Control System Database and the Model Database through the use of the system tools provided by the SLC I&C group and described earlier. After the Model Database for an accelerator subsystem is generated or updated, the programs contained in the Application Driver can use it for control of that subsystem.
ON-LINE ENVIRONMENT
In each specific model driven task (such as Orbit Study or Chromaticity Correction), the Application Driver will allow the user to make measurements, determine the scope of desired corrections, find an optimal correction, display the outcome and finally to implement the correction by changing the appropriate parameters in the Control System Database. In the next section we will illustrate some of the interactions between these Application programs and the Control System Database, Model Database, the COMFORT process, and the control system I/O. THE MODEL DRIVEN PROCEDURES Configuration Update
The Configuration Update procedure provides three touch panels for users: the first, the "driver" panel itself, is common to all subsystems; the remaining two panels are specific to each subsystem to be modeled and are called "set up" panels. The procedure used for updating a Damping Ring configuration is described below to illustrate the functions provided by each of these touch panels.
The initial step in updating the first order optical configuration of the Damping Ring is to check on the status and present values of the devices which will be varied in a modeling run to achieve desired beam parameters; this is done from one of the set up panels.
The next step is the specification of desired beam fitting parameters. Another set up panel is provided for this purpose. Provision has been made in the Damping Ring skeleton input deck for fitting beam parameters at the beginning and end of a superperiod and at the beginning and mid-point of a standard cell.
Finally, COMFORT is called from the driver panel to perform the calculation of variable values and the generation of the Model Database as described above in section 3.2. Upon completion, the results of the run are presented to the user on the display. If the calculated solution values are acceptable, the user allows the variable elements to be ramped from their present values to the newly computed values in a specified number of steps. The user may also view the contents of the Model Database via two displays: one will display the contents of the TWSS file as a plot of the lattice functions around the Ring, including a schematic of the magnetic elements as shown in Fig. 2 ; the other will show the contents of the PARM file on the display in tabular form.
Orbit Study
This on-line study uses the Model to calculate the optimal change in corrector strengths and to predict a corrected orbit.
Two possible methods for orbit correction are the Least Squares Method and the Harmonic Method. The Least Squares Method uses a correction matrix calculated by COMFORT (see MATR in 3.3). This matrix, representing the relationship between the orbit deviation at a monitor and a corrector's kick, is used for least squares optimization of the orbit deviations. The Harmonic Method expresses the orbit and its correction as Fourier expansions in terms of the Twiss functions.9 The user can interactively select a subset of harmonics to be compensated.
Different displays can be activated from the touch panel, which allow the user to examine the data before implementing the solution or to study the predicted results (Fig. 3) . The result of the calculations can be applied via a touch panel 
